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VEHICLE WHEEL AND METHOD FOR of the common connection of covering shell and main 
PRODUCING A VEHICLE WHEEL member to the vehicle hub , adequate stiffness of the wheel 

is ensured . 
CROSS REFERENCE TO RELATED It has been found that , by means of such a construction , 

APPLICATIONS 5 it is duly possible to achieve a lower weight with increased 
design freedom . However , it has been found that , in par 

This application is a U . S . National Stage Entry of Inter - ticular during operation , relative movements between the 
national Patent Application Serial Number PCT / EP2014 ) covering shell and the main member may occur , which can 
063161 , filed Jun . 23 , 2014 , which claims priority to Ger have an adverse effect on the screw connections and , in 
man Patent Application No . DE 102013107394 . 8 filed Jul . " association with this , on a secure screw seat and on the 
12 , 2013 , the entire contents of both of which are incorpo - bracing force of the screw . Furthermore , it is also desirable 
rated herein by reference . to achieve additional weight savings . 

FIELD BRIEF DESCRIPTION OF THE FIGURES 15 

The present disclosure relates to wheels for vehicles and FIG . 1 is a schematic view of an example method by 
methods of producing wheels for vehicles . which an example vehicle wheel may be produced by 

combining an example wheel - rim ring , an example main 
BACKGROUND 20 member , and an example covering shell . 

FIG . 2 is a front view of the example vehicle wheel of 
Wheels for motor vehicles , such as for example passenger FIG . 1 . 

motor vehicles , and in particular the main members thereof , FIG . 3 is a perspective view of an example vehicle wheel . 
are commonly produced from steel . Here , the main members FIG . 4 is a perspective view of another example vehicle 
are formed for example as areal wheel discs . It is further - 25 wheel . 
more known , for example for improved cooling or for a 
weight reduction , for a circle of holes to be provided in the DETAILED DESCRIPTION 
main member . Since such wheels however often do not meet 
the aesthetic demands of the customers , use may be made of Although certain example methods and apparatus have 
wheel caps or decorative covers composed for example of 30 been described herein , the scope of coverage of this patent 
plastic , which substantially completely cover the main mem - is not limited thereto . On the contrary , this patent covers all 
ber and permit a flexible design . However , these measures methods , apparatus , and articles of manufacture fairly fall 
often also do not meet the aesthetic demands , because the ing within the scope of the appended claims either literally 
wheel caps are generally recognized as such . or under the doctrine of equivalents . 
By contrast , a better visual impression can be afforded by 35 35 Some example wheels according to the present disclosure S 

so - called light - metal wheel rims , in the case of which the may have a wheel - rim ring that has an opening ; a main wheel - rim ring and the main member are forged or cast in member arranged at least partially in the opening of the one piece or in multiple pieces . However , for this purpose , wheel - rim ring , wherein the main member has an attachment increased production outlay and cost expenditure in com 
parison with conventional steel rims must be accepted . 40 region with receptacles for attachment means for attachment 
Furthermore , corrosion resistance is often a problem even in of the vehicle wheel to the vehicle ; and a covering shell for 
the event of light damage to such wheels . at least partially covering the main member . 

Furthermore , so - called steel structure wheels are known . One example object of the present disclosure concerns a 
Here , the main member can be reduced such that the main vehicle wheel which , despite having a low weight and 
member can be of a spoke - type design . Here , too , to achieve 45 adequate stiffness , permits a secure attachment , in particular 
an appealing appearance and adequate design flexibility , use with reduced pre - load losses or with no pre - load losses , 
is made of plastics wheel caps . It is however a particular while permitting a high degree of design flexibility . It is 
disadvantage that , owing to the reduced main member with furthermore sought to specify a method for producing a 
spoke structure , it is necessary , in order to ensure adequate vehicle wheel . 
stiffness and strength , to accept a weight which is up to 25 % 50 The above - stated object is , in the case of a generic vehicle 
higher than that of a conventional steel type of construction . wheel , achieved according to a first teaching of the invention 
This arises in particular from the required large wall thick in that the covering shell is designed such that the main 
ness of the main member . The large wall thicknesses fur - member is free from the covering shell at least in the region 
thermore necessitate high deformation forces during the of the receptacles . 
production process , and are restricted in terms of their 55 By virtue of the fact that the main member is free from the 
freedom with regard to shaping . covering shell at least in the region of the receptacles , no 

In view of this problem , vehicle wheels as mentioned in material of the covering shell is present in the immediate 
the introduction are proposed in the prior art of DE 101 27 vicinity of the receptacles , such that , in said region , there is 
639 A1 . Accordingly , a wheel having a wheel - rim ring and no doubling - up of material by way of the material of the 
a main member is provided with a covering shell in order to 60 main member , on the one hand , and covering shell , on the 
avoid large wall thicknesses . Here , the single - piece covering other hand . It can thus be achieved in particular that the 
shell has substantially the shape of the main member and , attachment means duly interact with the receptacles in the 
like the main member , has openings , such that the covering main member , but not with the covering shell , such that the 
shell can be attached together with the main member to the covering shell does not participate in the attachment of the 
hub of the motor vehicle by way of a screw connection . For 65 main member and / or of the vehicle wheel to the vehicle . For 
this purpose , the covering shell lies on the screw - on flange this purpose , the covering shell may for example be 
of the main member in the region of the openings . By means designed such that one or more cutouts are provided in the 
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covering shell in the region of the receptacles , or such that allowed for . For example , vehicle wheels with main mem 
a spacing of the covering shell is provided in the region of bers of identical form and with different covering shells are 
the receptacles . thus possible . 

It has been recognized according to the invention that the Here , particularly good stiffness characteristics with low 
presence of the covering shell in the region of the receptacles 5 weight are achieved in that the main member , the wheel - rim 
can adversely affect the secure attachment . By means of the ring and / or the covering shell are produced in a sheet - metal 
design of the vehicle wheel according to the invention , a type of construction , The sheet metal for producing the 
secure attachment can be achieved because the required components preferably has a thickness of at most 5 mm , 

preload by way of the attachment means is not adversely preferably at most 4 mm . 

affected by the presence of the covering shell in the region 10 The geometry of the covering shell may optionally be 
flow optimized by virtue of the flow resistance of the vehicle of the receptacles . Furthermore , it has been found that the wheel being kept as low as possible by way of the shaping corrosion resistance is impaired as a result of defects in the of the covering shell . cathodic dip coating process ( CDC process ) . At the same In one refinement of the vehicle wheel , the covering shell time , it has been identified that adequate stiffness of the 15 has a central hole such that the main member is free from the 

vehicle wheel can be ensured even though no direct attach covering shell at least in the region of the receptacles . Thus , 
ment of the covering shell is realized by way of the attach at least the region of the receptacles , or the region around the 
ment means . Furthermore , owing to the modular construc receptacles in the attachment region of the main member , is 
tion of the vehicle wheel by way of main member and free from the covering shell . By means of a centrally 
covering shell , a high level of design variety , or a variable 20 arranged hole in the covering shell , it is achieved in a simple 
design of the vehicle wheel , is maintained . Finally , the manner that the main member is free from the covering shell 
avoidance of doubling - up of material in the region of the in the region of the receptacles in the attachment region of 
receptacles may also have a positive effect on a weight the main member . Furthermore , in this way , the weight of 
reduction . the covering shell is advantageously reduced . The central 

As a result , a vehicle wheel can be specified which , 25 hole is in this case preferably circular . The covering shell is 
despite having a low weight and adequate stiffness , permits preferably designed such that the attachment region is 
a secure attachment while permitting a high degree of design substantially completely free from the covering shell . 
flexibility . It is however possible to provide a local covering cap for 

The receptacles provided in the attachment region of the the attachment region , which local covering cap substan 
main member for the attachment means may be formed in a 30 tially covers the central hole of the covering shell , and thus 
particularly simple manner as feed throughs or holes , for locally covers the attachment region of the main member . 
example bolt holes . In this case , the attachment means are This is advantageous in particular if the attachment region is 
preferably in the form of pins , bolts or screws which can be substantially completely free from the covering shell . Thus , 
fed partially through the receptacles and fastened to a hub of it is possible in the attachment region , too , for a high level 
the vehicle . Through the interaction of the attachment means 35 of design freedom to be realized by way of the local 
with the main member in the region of the receptacles , the covering cap , and for the attachment region to be protected . 
vehicle wheel can then be fixed to the hub of the vehicle . In an alternative refinement of the vehicle wheel to that 

It is preferable for not only the covering shell but also the mentioned above , the covering shell is spaced apart from the 
main member to be of shell - like form . The main member main member at least in sections in the attachment region of 
preferably has a central hub opening which is adapted to a 40 the main member , such that the main member is free from 
hub of the vehicle for mounting purposes . The receptacles in the covering shell at least in the region of the receptacles . In 
the attachment region of the main member are preferably this way , the covering shell can be of substantially continu 
arranged on a concentric circular line around the hub open - ous or closed form in the attachment region of the main 
ing , preferably at regular intervals . In other words , the member , making possible to realize a more uniform appear 
receptacles in the attachment region of the main member are 45 ance of the vehicle wheel . In this case , however , cutouts in 
arranged in the form of a circle of holes around the axis of the covering shell in each case in the region of the recep 
the vehicle wheel . Thus , a high level of compatibility with tacles are advantageous in order to be able to feed the 
common wheel hubs , and a simple and secure attachment , attachment means through the covering shell . 
are realized . In a further refinement of the vehicle wheel , the main 

The covering shell is preferably provided exclusively for 50 member has a stiffening undulation , and the covering shell 
covering the main member on one side and at the outside , ends at least in sections in the region of the stiffening 
such that the design of the vehicle wheel at the outside can undulation as viewed in a radially inward direction . The 
be adapted with little material outlay . The outside is intended stiffening undulation runs preferably concentrically around 
to mean the side pointing away from the vehicle in the the axis of the vehicle wheel or around the hub opening of 
mounted state . 55 the main member . The stiffening undulation preferably runs 

The covering shell is preferably of one - piece form in around the attachment region of the main member . It has 
order to realize the simplest possible production and high been found that , in this case , a stable construction of low 
stiffness of the covering shell and thus of the vehicle wheel weight can be produced in a simple manner . 

The provision of a main member and of a covering shell In particular , the covering shell may particularly advan 
that is separate therefrom furthermore yields a high level of 60 tageously be connected to the main member in the region of 
modularity of the vehicle wheels , because different covering the stiffening undulation . In this regard , it is however 
shells can be designed to be compatible with an identical likewise conceivable for a stiffening undulation to be pro 
main member , such that different covering shells can be vided in the main member and , as already described , for the 
combined with main members that are in each case of covering shell to be of substantially continuous or closed 
identical form . This facilitates the production of the vehicle 65 form in the attachment region of the main member and to be 
wheel because , during the production of the main member , designed to be spaced apart from the main member at least 
the final design of the vehicle wheel does not have to be in sections in the attachment region of the main member . In 
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this case , too , it is advantageous for the main member to be wheel - rim ring are dependent on the respective specific 
connected to the covering shell in the region of the stiffening geometry of the components . The covering shell and the 
undulation . main member are preferably designed such that one possible 

If , according to a preferred refinement of the vehicle connecting zone between the covering shell and the main 
wheel , the covering shell is designed to bear a part of the 5 member lies in the radially inner end region of the covering 
operating load , in particular to bear a smaller part of the shell , in the region of a stiffening undulation of the main 
operating load than the main member , the supporting struc member and / or in the region of one or more spokes of the 
ture is formed by an assembly composed of main member m ain member and / or of the covering shell , in particular in 
and covering shell . The stiffness of the vehicle wheel is the edge region of the spokes . The covering shell and the 
increased in a particularly advantageous manner in this way . 10 wheel - rim ring are preferably designed such that one pos 
At the same time , owing to the load distribution between sible connecting zone between the covering shell and the 
main member and covering shell , it is possible to realize a wheel - rim ring lies in the radially outer end region of the 
material saving and thus a weight reduction in the case of the covering shell , which may be formed for example by a 
main member , as the latter can for example be designed to ring - shaped region or by the radially outer ends of the 
be thinner . This may furthermore have a positive influence 15 spokes . 
on the production of the vehicle wheel , because the main In a further refinement of the vehicle wheel , the main 
member can then be deformed more efficiently , in particular member and the covering shell are of spoked type of 
with lower forces , owing to the relatively thin form , construction , and the spokes of the covering shell , at least in 
whereby the press forces can be reduced . sections , cover at least a part of the spokes of the main 

It has been found that a high level of stiffness is achieved 20 member . The main member and the covering shell thus have 
if the covering shell bears a smaller part of the operating multiple radially running spokes , for example an even or odd 
load than the main member . This is advantageous in par - number of spokes , for example between 3 and 20 spokes . 
ticular because the main member is free from the covering The covering shell and the main member preferably have the 
shell in the region of the receptacles , and it is preferably only same number of spokes . 
the main member that is directly connected to a hub of the 25 It has been found that , with a spoked type of construction 
vehicle by way of the attachment means . The main member both of the main member and of the covering shell , it is 
preferably bears not only a greater part of the operating load possible to realize adequate stiffness and weight optimiza 
than the covering shell but also the predominant part of the tion even though the main member is free from the covering 
operating load . shell at least in the region of the receptacles . Furthermore , by 

In a further preferred refinement of the vehicle wheel , the 30 means of the spoked type of construction , a visually appeal 
covering shell is connected to the main member and / or to the ing design of the vehicle wheel , and additional design 
wheel - rim ring in particular in cohesive , non - positively freedom , are achieved . 
locking and / or positively locking fashion . It has been found The statement that the spokes of the covering shell cover 
that , by means of the connection of the covering shell to the at least a part of the spokes of the main member means that 
main member and / or to the wheel - rim ring , a stable sup - 35 the spokes of the covering shell do not need to cover all of 
porting structure can be provided even without the covering the spokes of the main member . This may be the case in 
shell being fastened , together with the main member , to a particular if the main member has a greater number of 
hub of the vehicle by way of the attachment means in the spokes than the covering shell . The statement that the spokes 
region of the receptacles of the main member . The covering of the covering shell , at least in sections , cover the spokes of 
shell is preferably connected both to the main member and 40 the main member means that the spokes of the covering shell 
to the wheel - rim ring . do not need to completely cover the spokes of the main 

For the connection of the covering shell , use is made in member . In particular , the spokes of the covering shell may 
particular of connecting methods such as welding , for have cutouts for further weight reduction and / or design 
example laser welding , and / or brazing , in particular if the purposes . 
components to be connected are composed of metal , pref - 45 If the main member and the covering shell are of spoked 
erably steel . The connecting process may be performed in type of construction , it is particularly advantageous for the 
particular in a protective gas atmosphere , optionally with covering shell to be connected to the main member at least 
inert ( MIG ) or active gas ( MAG ) . It is preferable for a MAG in sections in the region of the spokes . 
welding and / or a MIG brazing process to be performed . In a further refinement of the vehicle wheel , the covering 
CMT brazing and / or CMT welding may likewise alterna - 50 shell has at least one ring - shaped region which connects the 
tively be performed . As an alternative cohesive connection , spokes of the covering shell at their radially outer ends 
an adhesive connection may also be provided , which can in and / or at their radially inner ends . It is however basically 
particular yield increased freedom with regard to the mate - also possible for multiple ring - shaped regions to be pro 
rial selection of the components . As a positively locking vided , for example two ring - shaped regions , wherein a 
and / or non - positively locking connection , it is for example 55 radially outer ring - shaped region connects the spokes of the 
possible for the covering shell to be at least regionally covering shell at their radially outer ends and a radially inner 
pressed into the main member and / or the wheel - rim ring . ring - shaped region connects the spokes of the covering shell 
However , low - heat or heat - free joining methods are particu - at their radially inner ends . By means of one or more 
larly preferred , such as for example brazing or adhesive ring - shaped regions , the stability and stiffness of the vehicle 
bonding , in order that the shape or structure of the compo - 60 wheel can furthermore be increased . 
nents to be connected are influenced to the least possible If , as per a further refinement of the vehicle wheel , the 
extent . A further connecting option is cold joining tech - covering shell , the main member and / or the wheel - rim ring 
niques , such as for example punch riveting , clinching , are produced from sheet steel , this yields a particularly 
flanging , in particular also with a view to mixed structural advantageous stiffness characteristics together with a low 
solutions . 65 Overall weight of the vehicle wheel . 

The possible connecting zones in which the covering shell In particular , the main member and / or the covering shell 
is or can be connected to the main member and / or to the may be produced for example by deep - drawing of sheet 
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steel . Alternatively , hot forming may be performed . The but remains free from the covering shell at least in the region 
wheel - rim ring may be produced for example from sheet of the receptacles , it is achieved that no material of the 
steel by way of a profiling process . Additionally or alterna - covering shell is present in the immediate vicinity of the 
tively , however , it is also conceivable for further production receptacles , and , in said region , there is no doubling - up of 
methods and in particular deformation methods to be used 5 material by way of the material of the main member , on the 
for the individual components . For example , deformation by one hand , and covering shell , on the other hand . During the 
flow forming may be performed . mounting of the vehicle wheel , for example onto a hub of the 

In a further refinement of the vehicle wheel , the covering vehicle , it is therefore possible to achieve in particular that 
shell , the main member and / or the wheel - rim ring are the attachment means duly connect the main member , but 
composed of a material having high - grade steel , aluminum , 10 not the covering shell , directly to the vehicle . The absence 
magnesium , a multi - layer material and / or a fiber - reinforced of the covering shell in the region of the receptacles con 
plastic . In particular , it is possible for the covering shell , the sequently has a positive influence on the secure attachment 
main member and / or the wheel - rim ring not only to have but of the vehicle wheel , such that as a result , it is possible to 
also be composed of the stated materials . The materials specify a method for producing a vehicle wheel which , 
permit an optimum adaptation to the respective demands of 15 despite a low weight and adequate stiffness , exhibits no 
the components , in particular with regard to stiffness , while pre - load losses while permitting a high degree of design 
permitting a variable design . If a multi - layer material , in flexibility . With regard to the connection between the cov 
particular a metallic multi - layer material , is provided , this is ering shell and the main member and also with regard to a 
preferably produced by roll cladding . It is preferably pri - connection between the covering shell and the wheel - rim 
marily the covering shell that is produced from said mate - 20 ring and / or between the main member and the wheel - rim 
rials . For the wheel - rim ring , aside from steel , use may be ring , reference is made to the above statements relating to 
made in particular of a fiber - reinforced plastic . Substantially the vehicle wheel . 
independently of the material , it is furthermore possible for In one advantageous refinement of the method , the main 
the covering shell to be pre - lacquered for a further improve member is produced in identical form for different covering 
ment of the surface characteristics . 25 shells . It is thus possible for different covering shells to be 

In a further refinement of the vehicle wheel , the covering used which are however compatible or combinable with an 
shell , the main member and / or the wheel - rim ring are identical main member . This leads to an efficient production 
produced from a semifinished part locally adapted to the process , because , for vehicle wheels of different design , only 
loading , in order to provide tailored components and thus the covering shell is adapted , and no different tools are 
further improved stiffness with low weight and long com - 30 required for the production of the main member . 
ponent service life . Such semifinished parts locally adapted In a further advantageous refinement of the method , the 
to the loading may in particular be strips , for example covering shell is produced from sheet steel , in particular by 
" tailored strips ” such as “ tailor - rolled strips ” or “ tailor - deep drawing . This gives rise to particularly advantageous 
welded strips ” , or metal sheets , for example " tailored stiffness characteristics with a low overall weight of the 
blanks ” such as “ tailor - welded blanks ” or “ tailor - rolled 35 vehicle wheel , while use is made of an efficient production 
blanks ” , which have different materials , material character - method which is suitable for mass manufacture . The main 
istics and / or geometry regions , in particular thickness member and / or the wheel - rim ring may also advantageously 
regions . be produced from sheet steel . In particular , in this case , the 

In a further refinement of the vehicle wheel , the wheel - rim main member is also produced by way of a deep - drawing 
ring is connected to the main member and / or to the covering 40 process . With regard to alternative production methods and 
shell in the region of a well base of the wheel - rim ring and / or materials , reference is made to the above statements relating 
in the region of a wheel - rim flange of the wheel - rim ring . A to the vehicle wheel . 
connection of the main member or of the covering shell in In a further refinement of the method according to the 
the region of a shoulder or of a wheel - rim flange of the invention , firstly , the main member is connected to the 
wheel - rim ring ( full - face or semi - full - face concept ) can for 45 wheel - rim ring , and subsequently , the covering shell is 
example provide more space at the inside of the main connected to the main member and optionally additionally to 
member , for example for a brake assembly . By contrast , a the wheel - rim ring . In an alternative method , firstly , the main 
connection situated further to the inside in the region of a member is connected to the covering shell , and subse 
well base of the vehicle wheel may be necessary in order to quently , the wheel - rim ring is connected to the main member 
realize the required stiffness of the vehicle wheel or in order 50 and optionally additionally to the covering shell . By means 
to provide adequate space for the covering shell . of individual or separate manufacture of the main member , 

The attachment of the main member to the wheel - rim ring of the wheel - rim ring and of the covering shell and the 
is particularly preferably realized in the well base of the subsequent assembly in stages , the production of the vehicle 
wheel rim . By contrast , the attachment of the covering shell wheel is made simple and efficient . In particular , by way of 
to the wheel - rim ring is preferably performed in the region 55 the connection of the covering shell to the main member , 
of the wheel - rim flange , because in this way , it is possible to while the latter remains free from the covering shell at least 
combine a relatively high stiffness with an appealing appear in the region of the receptacles , a secure attachment of the 
ance ; in particular , in this way , it is possible for the wheel vehicle wheel to be produced can be achieved . With regard 
diameter to be visually enlarged . to possible types of connection between the main member , 

According to a second teaching of the invention , the 60 the wheel - rim ring and the covering shell , reference is made 
object mentioned in the introduction is achieved , in the case to the statements relating to the vehicle wheel . 
of a generic method for producing a vehicle wheel , in that Likewise , for possible refinements and advantages of the 
the main member is connected to the covering shell and production method , reference is made to the statements 
remains free from the covering shell at least in the region of relating to the vehicle wheel . 
the receptacles . 65 FIG . 1 schematically shows a method for producing a 
As stated with regard to the vehicle wheel , by virtue of the vehicle wheel 1 . The illustration shows both a covering shell 

fact that the main member is connected to the covering shell 2 and also a main member 4 together with a wheel - rim ring 
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6 , which are illustrated having already been connected to is produced from profiled sheet steel . It is however also 
one another . The covering shell 2 is joined to the assembly possible , for example , for fiber - reinforced plastic to be 
composed of main member 4 and wheel - rim ring 6 to form provided . 
the illustrated vehicle wheel 1 , as indicated by the arrows . After the main member 4 and the wheel - rim ring 6 have 

In this exemplary embodiment , the covering shell 2 is of 5 been produced separately , the main member 4 has been 
spoked type of construction and has the spokes 8 of identical connected by way of the ring - shaped region 28 to the 
form . In this case , ten spokes are provided , though some wheel - rim ring 6 in the region of the well base 34 . For 
other number may also be provided . The spokes 8 extend example , the main member 4 may be welded or brazed to the 
substantially in a radial direction , wherein the spokes 8 are wheel - rim ring 6 , for example by MAG welding or by MIG 
connected at their radially inner end 8a to a ring - shaped 10 brazing . Alternatively or in addition , however , it is also 
region 10a . Here , the ring - shaped region 10a delimits a possible for adhesive bonding or a pressing - in action to be 
central circular hole 12 . The ring - shaped region serves as a used . 
potential region of attachment of the covering shell 2 to the After the connection of main member 4 and wheel - rim 
main member 4 . The radially outer ends 8b of the spokes 8 ring 6 , the assembly is connected to the covering shell 2 , so 
furthermore each have an attachment region , which attach - 15 as to yield the vehicle wheel 1 illustrated in FIG . 1 . Here , the 
ment regions serve in this case for the attachment of the covering shell is applied to the assembly composed of main 
covering shell 2 to the wheel - rim ring 6 . Alternatively or in member 4 and wheel - rim ring 6 from the outside . Since the 
addition , it is however also possible for an attachment to the hole 12 of the covering shell 2 is adapted to the stiffening 
main member 4 to be provided by way of said attachment undulation 24 of the main member 4 , the covering shell 2 
regions . The spokes 8 furthermore each have a recess 14 , 20 ends , as viewed in a radially inward direction , by way of the 
which can lead to a weight reduction and simultaneously ring - shaped region 10a in the region of the stiffening undu 
produce a desired visual impression . The covering shell 2 is lation 24 of the main member 4 . In this way , the main 
furthermore of slightly funnel - shaped form , that is to say the member 4 remains free from the covering shell 2 in the 
covering shell 2 is curved toward the inside of the vehicle attachment region 16 and thus in the region of the recep 
wheel 1 as viewed in a radially inward direction . In this 25 tacles 20 . By virtue of the fact that the main member 4 is free 
example , the covering shell 2 is produced by deep drawing from the covering shell 2 in any case in the region of the 
from sheet steel , for example high - grade steel . It is however receptacles 20 , no material of the covering shell 2 is present 
also possible for alternative metals such as aluminum or in the immediate region of the receptacles 20 , such that no 
magnesium to be used . doubling - up of material of main member 4 and covering 

Furthermore , it is also possible for alternative materials 30 shell 2 occurs in said region . During the mounting of the 
such as a roll - clad metallic multi - layer material or a fiber - vehicle wheel 1 , although the attachment means ( not illus 
reinforced plastic to be used . trated ) interact with the receptacles 20 in the main member 

The main member 4 is likewise of shell - like or plate - like 4 , they do not interact with the covering shell 2 , such that the 
form and is likewise of spoked type of construction . The covering shell 2 is not directly involved in the attachment of 
main member 4 has , in its central region , an attachment 35 the vehicle wheel 1 to the vehicle . In this way , a secure 
region 16 which serves for the attachment of the vehicle attachment of the vehicle wheel 1 to the vehicle is made 
wheel 1 to the vehicle ( not illustrated ) . The attachment possible , because the required preload by way of the attach 
region 16 has a central , circular hub opening 18 which can ment means is not adversely affected by the covering shell 
be mounted onto a hub of the vehicle . In this case , around 2 in the region of the receptacles 20 . 
the hub opening 18 , five receptacles 20 in the form of bolt 40 It is however alternatively also possible for the covering 
holes are arranged on a concentric circle around the hub shell 2 to be of continuous form in its central region 12 . 
opening 18 and at uniform intervals . The bolt holes 20 can Then , by way of the covering shell 2 being spaced apart from 
receive attachment means ( not illustrated ) in the form of the main member 4 at least in sections , it can be achieved 
bolts , screws or pins for the attachment to the vehicle . that the main member 4 is free from the covering shell 2 in 
Between two bolt holes 20 there is arranged in each case one 45 the region of the receptacles 20 . 
further positioning hole 22 which may facilitate the mount . In the case of an alternative production method , it is also 
ing onto the vehicle . The attachment region 16 is adjoined , possible for the covering shell 2 to firstly be connected to the 
as viewed in a radially outward direction , by a stiffening main member 4 , and for the assembly to subsequently be 
undulation 24 in the form of an outwardly domed bead . The inserted into and connected to the wheel - rim ring 6 . 
stiffening undulation 24 runs likewise concentrically around 50 In this case , the covering shell 2 is connected to the main 
the axis A of the vehicle wheel 1 or around the hub opening member 4 in the ring - shaped region 10a of the covering shell 
18 of the main member 4 . Said ring - shaped inner region of 2 . Furthermore , the geometry of the spokes 8 of the covering 
the main member 4 is adjoined by radially inner ends of shell 2 is in any case adapted in sections to the geometry of 
spokes 26 of identical design . In this case , exactly the same the spokes 26 of the main member 4 . In this way , it is 
number of spokes as in the covering shell 2 is provided , 55 possible for the covering shell 2 to also be connected to the 
though some other number may also be provided . The main member 4 in the region of the spokes 8 . For example , 
spokes 26 extend substantially in a radial direction . The the covering shell is connected to the spokes 26 at least in 
radially outer ends of the spokes 26 are in turn connected to sections in the marginal or edge region of the spokes 8 . 
a ring - shaped region 28 which serves for the attachment of Furthermore , the ends 8b of the spokes 8 of the covering 
the main member 4 to the wheel - rim ring 6 . In this case , the 60 shell are adapted to the wheel - rim flange 32 of the wheel - rim 
main member 4 is likewise manufactured from sheet steel by ring 6 . In this way , a connection of the covering shell 2 to 
deep drawing . the wheel - rim ring 6 is possible in said region . The connec 

The wheel - rim ring 6 is of substantially cylindrical form tions may be realized for example by way of welding , 
with an opening 30 , wherein the main member is already brazing , adhesive bonding or pressing in , to name but a few 
arranged in the opening 30 . In particular , the profile of the 65 examples . 
wheel - rim ring 6 has an encircling wheel - rim flange 32 and Owing to the connections between main member 4 , 
an encircling well base 34 . In this case , the wheel - rim ring wheel - rim ring 6 and covering shell 2 , it is achieved that 
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both the main member 4 and the covering shell 2 form a operating load of the vehicle wheel 1 ' or 1 " , whereby it is 
load - bearing structure and together bear the operating load possible in particular for the sheet - metal thickness of the 
of the vehicle tire 1 . In this way , the sheet - metal thickness main member 4 to be reduced in relation to conventional 
of the main member 4 can be reduced in relation to con steel wheels . 
ventional steel wheels . Adequate stiffness of the vehicle 5 As is furthermore evident from a comparison of the 
wheel 1 is insured even though there is no direct attachment vehicle wheels 1 ' and 1 " of FIGS . 3 and 4 , it may be possible 
of the covering shell 2 by way of the attachment means . At for the same wheel - rim ring 6 ' , 6 " , and in particular the same 
the same time , however , by way of the modular construction main member 4 ' , 4 " , to be used for different covering shells 
of the vehicle wheel in the form of main member 4 and 2 " , 2 " and thus for different designs . For a different design , 
covering shell 2 , a high level of design variety , or a variable 10 it is thus merely necessary for the covering shell 2 " , 2 " to be 
design , of the vehicle wheel 1 is achieved . adapted or exchanged . 

The possible connecting zones of the covering shell to the What is claimed is : 
main member and to the wheel - rim ring in this example are 1 . A vehicle wheel for motor vehicles , the vehicle wheel 
illustrated once again in FIG . 2 , which shows the vehicle comprising : 
wheel from FIG . 1 frontally from the outside . A connection 15 a wheel - rim ring having an opening ; 
of the covering shell 2 to the main member 4 can be realized a main member positioned at least partially in the opening 
in the regions 36 and 38 , whereas a connection of the of the wheel - rim ring , wherein the main member has an 
covering shell 2 to the wheel - rim ring can be realized in the attachment region with receptacles for attachment to a 
regions 40 . It is however also possible for only some of the vehicle , wherein the main member comprises spokes , 
regions , or sub - regions , to be used for the connection of the 20 wherein the main member is connected to the wheel 
covering shell 2 . rim ring ; and 
FIGS . 3 and 4 show second and third exemplary embodi a covering shell for at least partially covering the main 

ments of a vehicle wheel 1 ' , 1 " respectively in a perspective member , wherein the main member is free from the 
view . The example vehicle wheels 1 ' and 1 " differ from the covering shell at least in the attachment region with the 
example vehicle wheel 1 shown in FIGS . 1 and 2 primarily 25 receptacles , wherein the covering shell comprises 
by the example covering shells 2 " , 2 " and the example main spokes , wherein the spokes of the covering shell at least 
members 4 ' , 4 " . The wheel - rim ring 6 ' , 6 " is however of the partially cover the spokes of the main member , wherein 
same design . In this respect , only the differences in relation the spokes of the covering shell have radially outer 
to the vehicle wheel 1 already described above will be ends and radially inner ends , wherein the covering shell 
discussed below . directly contacts the main member and directly contacts 

The covering shell 2 ' and the main member 4 ' of the the wheel - rim ring , wherein the covering shell is con 
vehicle wheel 1 ' shown in FIG . 3 are in this case composed nected directly to the main member and directly to the 
in each case of five spokes 8 ' and 26 ' respectively . The wheel - rim ring via welding or brazing , 
spokes do not have recesses 14 . Otherwise , however , the wherein the covering shell , the main member and the 
main member 4 ' from FIG . 3 is designed in the manner of the 35 wheel - rim are produced from sheet steel , 
main member 4 of the vehicle wheel 1 . The spokes 8 ' of the wherein the covering shell and the main member together 
covering shell 2 ' are , in the exemplary embodiment of FIG . bear an operating load , wherein the covering shell bears 
3 , connected at their radially outer ends 8b ' by a ring - shaped a smaller portion of the operating load than the main 
region 106 ' ; no ring - shaped region is provided at the radially member , 
inner ends 8a ' of the spokes 8 ' . The covering shell 2 ' ends , 40 wherein either 
as viewed in the radially inward direction , by way of its the covering shell comprises a radially inner ring 
radially inner ends 8a ' of the spokes 8 ' in the region of the shaped region that connects the radially inner ends of 
stiffening undulation 24 ' of the main member 4 ' , wherein the the spokes of the covering shell and the covering 
spokes 8 ' taper in a radially inward direction . As a result , the shell is connected to the main member in the inner 
main member 4 ' is again free from the covering shell 2 ' in 45 ring - shaped region of the covering shell , wherein the 
the attachment region 16 and thus in the region of the outer ends of the spokes each are connected to the 
receptacles 20 ' . Owing to the ring - shaped region 106 ' , the wheel - rim ring , or 
covering shell 2 ' affords flexible possibilities for connection the covering shell comprises a radially outer ring 
to the wheel - rim ring 6 at the wheel - rim flange 32 ' , 32 " . shaped region that connects the radially outer ends of 

The example covering shell 2 " and the example main 50 the spokes of the covering shell and the covering 
member 4 " of the vehicle wheel 1 " shown in FIG . 4 are shell is connected to the wheel - rim ring in the outer 
likewise composed of five spokes 8 " . The main member 4 " ring - shaped region of the covering shell , wherein the 
from FIG . 4 corresponds to the main member 4 ' of the spokes taper in a radially inward direction . 
vehicle wheel 1 ' from FIG . 3 . In the exemplary embodiment 2 . The vehicle wheel of claim 1 wherein the covering shell 
of FIG . 4 , the spokes 8 " of the covering shell 2 " are 55 comprises a central hole that permits access to the attach 
connected both at their radially inner ends 8a " and at their ment region of the main member . 
radially outer ends 8b " by a respective ring - shaped region 3 . The vehicle wheel of claim 2 wherein the main member 
10a " and 10b " . Increased stiffness of the covering shell 2 " comprises a stiffening undulation , wherein the covering 
and thus of the vehicle wheel 1 " is achieved in this way . The shell terminates at least in sections in a region of the 
covering shell 2 " ends , as viewed in the radially inward 60 stiffening undulation . 
direction , in the region of the stiffening undulation 24 " of the 4 . The vehicle wheel of claim 1 wherein at least one of the 
main member 4 " , such that again , the main member 4 " is free covering shell , the main member , or the wheel - rim ring are 
from the covering shell 2 " in the attachment region 16 " and produced from a semifinished part that is locally adapted for 
thus in the region of the receptacles 20 " . loading . 

In the case of the vehicle wheels 1 ' and 1 " , too , it is 65 5 . The vehicle wheel of claim 1 wherein the wheel - rim 
achieved that the main member 4 and the covering shell 2 ring comprises a well base and a wheel - rim flange , wherein 
together form a load - bearing structure , and together bear the the wheel - rim ring is connected to at least one of the main 
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member or the covering shell in at least one of a region of the spokes of the covering shell and the covering 
the well base or in a region of the wheel - rim flange . shell is connected to the main member in the inner 

6 . The vehicle wheel of claim 1 wherein the main member ring - shaped region of the covering shell via welding 
is compatible with a plurality of types of covering shells . or brazing , wherein the outer ends of the spokes each 

7 . A wheel comprising : are connected to the wheel - rim ring via welding or 
a wheel - rim ring having an opening ; brazing , or 
a main member disposed in the opening of the wheel - rim the covering shell comprises a radially outer ring 

ring , wherein the main member has an attachment shaped region that connects the radially outer ends of 
the spokes of the covering shell and the covering region with receptacles for attaching the main member 

and the wheel - rim ring to a vehicle , wherein the main shell is connected to the wheel - rim ring in the outer 
member comprises spokes ; and ring - shaped region of the covering shell via welding 

a covering shell that at least partially covers the main or brazing , wherein the spokes taper in a radially 
inward direction . member , wherein to permit access to the attachment 

region of the main member the covering shell either has 8 . The wheel of claim 7 wherein the spokes of the 
a cutout corresponding to the attachment region or is 15 covering shell each comprise a recess for reducing a weight 
spaced apart from the attachment region , wherein the of the covering shell . 

9 . The wheel of claim 7 wherein the covering shell covering shell comprises spokes , wherein the spokes of 
the covering shell at least partially cover the spokes of comprises a central hole that permits access to the attach 
the main member , wherein the spokes of the covering ment region of the main member . 
shell have radially outer ends and radially inner ends , 2010 . The wheel of claim 7 wherein the main member 

wherein the covering shell , the main member and the comprises a stiffening undulation , wherein the covering 
wheel - rim are produced from sheet steel , shell terminates at least in sections in a region of the 

wherein the covering shell and the main member together stiffening undulation . 
bear an operating load , wherein the covering shell bears 11 . The wheel of claim 7 wherein the wheel - rim ring 
a smaller portion of the operating load than the main 25 comprises a well base and a wheel - rim flange , wherein the 

wheel - rim ring is connected to at least one of the main member , 
wherein either member or the covering shell in at least one of a region of 

the covering shell comprises a radially inner ring the well base or in a region of the wheel - rim flange . 
shaped region that connects the radially inner ends of * * * * * 


